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Joint	  Polar	  Satellite	  System	  

•  JPSS	  is	  a	  collaboraEve	  program	  
between	  NaEonal	  Oceanic	  and	  
Atmospheric	  AdministraEon’s	  (NOAA)	  
and	  NaEonal	  AeronauEcs	  and	  Space	  
AdministraEon	  (NASA).	  NASA	  is	  
acquiring	  and	  implemenEng	  the	  JPSS,	  
(comprised	  of	  flight	  and	  ground	  
systems)	  on	  behalf	  of	  NOAA	  

•  JPSS	  Program	  plays	  a	  criEcal	  role	  to	  
understand	  and	  predict	  changes	  in	  
weather,	  climate,	  oceans,	  and	  coasts	  
environments	  	  

•  JPSS	  will	  provide	  operaEonal	  conEnuity	  
of	  polar-‐orbiEng	  satellite-‐based	  
weather	  observaEons	  and	  products	  

JPSS	  Launch	  Readiness	  Date	   FY	  2017	  (JPSS-‐1);	  FY	  2022	  (JPSS-‐2)	  

Program	  Architecture	   3	  Satellites	  (S-‐NPP,	  JPSS-‐1	  and	  JPSS-‐2)	  

Program	  OperaEonal	  Life	   FY	  2012	  through	  FY	  2025	  
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GRAVITE	  

•  GRAVITE	  stands	  for	  “Government	  Resources	  for	  Algorithm	  
VerificaEon,	  Independent	  Test	  and	  EvaluaEon”	  

•  GRAVITE	  is	  the	  CalibraEon	  and	  ValidaEon	  Node	  to	  support	  JPSS	  
mission	  data	  products	  and	  algorithm	  operaEonal	  science	  

•  GRAVITE	  services	  facilitate:	  
–  Algorithm	  IntegraEon	  and	  Checkout	  
–  Algorithm	  and	  Product	  OperaEonal	  Tuning	  
–  Instrument	  CalibraEon	  
–  Product	  ValidaEon	  
–  Algorithm	  InvesEgaEon	  
–  Data	  Quality	  Support	  and	  Monitoring	  	  

•  Science	  algorithms	  are	  provided	  by	  NOAA	  Satellite	  ApplicaEons	  
and	  Research	  (STAR)	  
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•  Four	  subsystems:	  
–  IPS	  (InvesEgator-‐led	  Processing	  System)	  

•  In-‐house	  developed.	  ProducEon	  system,	  operator	  managed.	  Consists	  of	  
Ingest,	  Automated	  Processing,	  and	  DistribuEon	  components.	  Runs	  PGEs	  
(Product	  GeneraEon	  Executable)	  for	  Cal/Val	  and	  Data	  Quality	  Monitoring.	  	  

–  G-‐ADA	  (GRAVITE	  Algorithm	  Development	  Area)	  
•  Interface	  Data	  Processing	  Segment	  (IDPS)	  compliant	  development	  and	  
tesEng	  placorm	  for	  JPSS	  algorithms	  and	  Look-‐Up-‐Tables.	  Aeer	  verificaEon,	  
proposed	  changes	  are	  sent	  to	  CGS	  as	  Algorithm	  Change	  Packages	  (ACP)	  for	  
integraEon.	  

–  ICF	  (InvesEgator	  CompuEng	  Facility)	  
•  Science	  tools	  and	  libraries,	  personal	  user	  space,	  access	  to	  data,	  and	  
compuEng	  power	  are	  provided	  to	  run	  CPU	  and	  memory	  intensive	  
applicaEons.	  	  

–  GIP	  (GRAVITE	  InformaEon	  Portal)	  
•  CoordinaEon	  and	  knowledge	  sharing	  for	  GRAVITE	  projects	  through	  Blogs,	  
Wikis,	  AcEon	  trackers,	  etc.	  	  

GRAVITE	  Subsystems	  
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GV2.0	  

•  GRAVITE	  version	  2	  (GV2.0)	  issues:	  
–  Data	  rights	  conflicts	  	  
–  Performance	  issues	  	  

•  MulEple	  databases	  
•  MulEple	  file	  copies	  
•  Redundant	  data	  storage	  

–  Direct	  applicaEon	  access	  to	  database	  without	  validaEon	  
–  Scale	  and	  maintenance	  	  
–  MulEple	  distribuEon	  mechanisms	  
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Apache	  OODT	  

•  Apache	  OODT	  (hip://oodt.apache.org)	  is	  middleware	  for	  science	  
data	  processing	  and	  retrieval.	  It	  provides	  suite	  of	  components,	  
structures	  and	  tools	  for:	  
–  File	  crawling	  and	  ingesEon	  
–  Science	  algorithm	  wrapping	  and	  integraEon	  
–  File	  management	  
–  Workflow	  management	  
–  Resource	  management	  
–  Automated	  remote	  data	  acquisiEon	  

•  Open	  source	  
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GV3.0	  

•  GRAVITE	  IPS	  requirements	  mapped	  nicely	  to	  some	  of	  the	  features	  
offered	  by	  OODT.	  	  
–  Developed	  a	  prototype	  using	  OODT.	  Replaced	  automated	  remote	  data	  

acquisiEon	  component	  (Push/Pull	  Framework)	  with	  our	  own	  
implementaEon	  (Pull	  Server)	  

–  Developed	  GV3.0	  system	  with	  minimal	  configuraEon	  and	  code	  changes	  to:	  
File	  management,	  File	  crawling	  and	  ingesEon,	  Workflow	  management,	  and	  
Resource	  management	  

•  Developed	  distribuEon	  and	  monitoring	  system.	  
•  Incorporated	  lessons	  learned	  from	  GV2.0.	  
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GV3.0	  
High	  Level	  FuncIons	  
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GV3.0	  
Data	  Flow	  
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•  Landing	  Zone	  
–  Data	  sources	  either	  push	  files	  to	  the	  Landing	  Zone	  or	  Pull	  Server	  pulls	  remote	  files	  and	  place	  them	  on	  the	  

Landing	  Zone	  

•  Crawler	  (OODT	  Component)	  
–  Looks	  for	  new	  files	  on	  Landing	  Zone	  and	  passes	  file	  locaEons	  to	  File	  Manager	  
–  Archives	  files	  in	  GPFS	  storage	  

•  File	  Manager	  (OODT	  Component)	  
–  Reads	  file	  metadata;	  writes	  metadata	  related	  entries	  to	  the	  database	  	  

•  Workflow	  Manager	  (OODT	  Component)	  
–  Sends	  PGE	  informaEon	  to	  the	  Planner.	  Planner	  checks	  to	  see	  if	  all	  pre-‐condiEons	  are	  met	  for	  running	  a	  PGE.	  

If	  condiEons	  are	  met,	  Workflow	  Manager	  sends	  a	  task	  to	  Resource	  Manager	  

•  Resource	  Manager	  (OODT	  Component)	  
–  Executes	  task	  on	  available	  machine.	  Outputs	  are	  sent	  to	  the	  Landing	  Zone	  for	  ingest	  

•  GRAVITE	  Inventory	  
–  Includes	  Database	  and	  GPFS	  storage	  	  

•  DistribuIon	  	  
–  Makes	  data	  available	  to	  the	  users	  

GV3.0	  
Data	  Flow	  
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Search	  Interface	  
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System	  Status	  
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Ingest	  StaIsIcs	  
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Orbit	  StaIsIcs	  
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PGE	  Control	  
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•  GV3.0	  has	  been	  successfully	  supporEng	  S-‐NPP	  in	  operaEons	  since	  
March	  2014.	  	  
–  Exceeds	  GV3.0	  ingest	  requirements	  of	  5TB/day.	  Observed	  ingest	  rates	  up	  

to	  16TB/day	  	  
–  Largest	  implementaEon	  of	  Apache	  OODT	  

	  
•  GRAVITE	  has	  evolved	  as	  a	  system	  with	  increased	  performance	  	  

–  Stable,	  reliable,	  scalable,	  maintainable,	  and	  secure	  

–  Uses	  open	  source	  soeware	  
–  Replaces	  proprietary	  soeware	  
–  Supports	  development,	  test,	  and	  producEon	  strings	  
–  Compliant	  with	  NASA	  and	  NOAA	  standards	  

Summary	  
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